
Reviews—Quaternary Deposits of the British Isles. 423

information concerning William Smith's geological labours may be
expected of him, for he states that " I have examined the collection
of maps in the London Geological Society's library, which I am
cataloguing at the Society's request ". Perusal of the present work
will make all its readers anxious for the appearance of another.

J. E. M.

THE CORRELATION OF THE QUATERNARY DEPOSITS OF THE BRITISH
ISLES WITH THOSE O*F THE CONTINENT OF EUROPE. By
CHARLES E. P. BROOKS, M.SC, F.G.S. Smithsonian Report
for 1917. pp. 277-375.

A PAPER of considerable importance to students of Pleistocene
• ^ geology. It contains a summary of the chief writings upon the
Pleistocene beds of various European countries, and an account
of the British deposits. This summary will be found to be very
useful to workers among these little-understood accumulations,
and will save much reading of literature of various foreign countries.
The author naturally attempts correlation of the British deposits
with those of other countries. " In general the relations of the stages
appear to be as follows :—

Cold period . . Pre-Chellean.
••y . , iChellean.

P ' ' IChelleo-Acheulian.
Cold period . . Acheulian-Mousterian.
Warm period . . Mousterian.

| Aurignacian.
Cold period . . \ Solutrean.

(Magdalenian."
It will be seen that this classification differs in many respects

from those of other writers. One feels that the time has not yet
arrived for correlations over wide areas. Much more evidence must
yet be obtained, but the author's paper will afford help to those
occupied in obtaining that evidence.

J. E. M.

THE GEOLOGY OF THE COUNTRY AROUND LICHFIELD, INCLUDING

THE NORTHERN PARTS OF THE SOUTH STAFFORDSHIRE AND

WARWICKSHIRE COALFIELDS. By G. BARROW, W. GIBSON, D . S C ,
T. C. CANTRILL, B .SC, E. E. L. DIXON, B .SC, and C. H.

CUNNINGTON, B.Sc. ; with contributions by J. B. HILL, R.N.,
T. EASTWOOD, A.R .C .SC, and J. PRINGLE. Memoirs of the

Geological Survey of England and Wales. Explanation of
Sheet 154. pp. vii + 302, with one plate. 1919. 9s. net.

rFHE area covered by the map which this memoir describes includes
-*- a considerable part of the North Warwickshire Coalfield, and
also that part of the South Staffordshire Coalfield which lies to the
north of the Bentlev faults. All the old work connected with the
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pre-Carboniferous rocks and the productive Coal-measures is revised
and brought up to date with modern mining information; interesting
accounts are given of the structural features, particularly of the
boundary faults, and the modern subdivisions of the red rocks of
the Upper Coal-measures are described in very considerable detail.
With regard to the productive Coal-measures, an interesting fact is
that in the North Warwickshire field the lower coals have been found
to improve towards the north, and that there is now talk of reopening
old pits which were originally only sunk to the seven-feet coal higher
in the series and sinking them to these lower coals. With regard
to the Upper Coal-measures, a satisfactory subdivision comparable
with that well known in North Staffordshire has now been established
for this area. The Black-band Ironstone Group is absent, but the
Etruria Marls, with their characteristic Espley rocks, are of normal
type. The succeeding Halesowen Sandstone comprises two sub-
divisions, a lower series of sandstones and an upper one of marls
with Spirorbis limestones ; one of these, the " Index Limestone ",
at the base of the marls, and resting on a well-marked sandstone, is
of great value in mapping and determining the depths of the coals.
The Keele Beds are the normal red marls with Spirorbis limestones,
but are overlaid by 2,000 feet of red sandstones, the Hamstead Beds,
which seem to be definitely pre-Permian, and are therefore included
in the Coal-measures. The accurate recognition of horizons in these
rocks is a question of great importance, since the possibility or
otherwise of the presence of coal at workable depths may depend
entirely on the correctness of the diagnosis. As an instance of this,
the country between Tamworth and the Western Boundary Fault
of the North Warwickshire Coalfield may be quoted. Here rocks
which were originally mapped out as Keuper Sandstone have now
been proved, by the recognition of Spirorbis limestones associated
with the peculiar rock-type known as Pellet Sandstone, to belong
to the Keele series. This determination allows a fairly definite idea
to be formed about the depth of the coal, whereas, on the former
mapping, no estimate could have been given owing to the great
unconformity existing between the Coal-measures and the Trias.

Both the coalfields described are bounded on both sides by faults
of considerable downthrow. These faults show many points of
interest, and not the least of these is the great width of the disturbed
areas, which has been proved by the driving of exploratory headings.
One of these headings, driven through the Eastern Boundary Fault
of the South Staffordshire Coalfield, from the Walsall Wood
Colliery's workings, proved the disturbed area to be 350 yards wide,
while further south at Aldridge the belt of disturbance is 1,200 yards
wide. In the first of these explorations the heading left the Shallow
Coal and was driven for 75 yards through measures with broken
masses,of coal, for the next 73 yards it passed through grey measures
much squeezed and compressed, dipping 24 degrees E.N.E. ; from
a distance of 148 yards to 350 yards from the starting-point the rock
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was all red and mottled marls, faulted and broken for the first
100 yards, and over the second 100 yards dipping more regularly
at about 26 degrees. At 350 yards the heading passed through
another fault, and beyond this into red marl correlated with the
Keele Beds and having a still gentler dip of 16 degrees.

This and the evidence from the other boundary faults shows that
they, like many other important lines of dislocation, are areas of
wide shattering and step faulting, partaking more of the nature of
broken folds than of clean fractures, a phenomenon which is well
seen in some other coalfields.

Another point of interest about these faults is their throw in post-
Triassic time, which is large in comparison with that observed else-
where. This post-Triassic throw commonly amounts to 200 to 400
feet, while in two cases it exceeds 700 feet. The possibility of the
existence of workable coal between the two coalfields is reviewed,
but here the grounds on which the estimates can be made are far
from secure. The unconformable relations between the Trias and
the Coal-measures, the difficulty of determining the post-Triassic
throw of faults, and in the southern portion the possibility of uprising
of the pre-Carboniferous floor, all tend to render the formation of
definite opinions a very difficult task. The one fact which stands out
appears to be that the coal over a large part of this concealed coal-
field must be deep, in places as much as 3,900 feet. The most
promising areas appear to be in the northern part, where the Keele
Beds are absent, though here sinkings would have to pass through the
heavily watered Bunter. The surface of the area is in many places
thickly covered with drift which must have rendered surface mapping
very difficult, since in many places temporary exposures laid bare
in digging for sewers and foundations are all which can be obtained.
The officers of the Geological Survey have, however, been very
fortunate in the co-operation of the colliery managers, and the
structure of the coalfields seems now to be established on a very
satisfactory basis. The map accompanying the memoir is not yet
published owing to causes connected with the War.

W. H. W.

A CONTRIBUTION TO THE KNOWLEDGE OF THE MESOZOIC IGNEOUS
ROCKS DEVELOPED AROUND THE TSUSHIMA BASIN, JAPAN. By
TAKEO KATO. Journ. Geol. Soc. Tokio, vol. xxvii, Nos. 316
and 317, 1920.

TN these two papers a description is given of a series of igneous
-*- rocks of late Mesozoic, probably Cretaceous, age, occurring in
the neighbourhood of the Straits of Tsushima. The series comprises
an extrusive, phase of andesites and rhyolites, more or less, meta-
morphosed pneumatolytically by a granitic intrusion allied to the
masanite of Professor Koto, the whole being subsequently penetrated
by a series of acid dykes similar to the granite. It therefore affords
an example of a complete normal sequence of eruptivity of Pacific


